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Spine and spinal cord injuries represent one ofthe most survivable, yet disabling injuries knownto man. Many countries and governments have
contributed great resources to study on it. With the
rapid development of modern basic and clinical
medicine, many effective methods can be selected to
restore the mechanical stability of damaged spinal
column, including several minimal invasive surgical
operations. Unfortunately, up to now, there are few ef-
fective therapeutic tools for the treatment of severe spi-
nal cord injury. But new discoveries in basic research
field and progress in modern rehabilitation medicine bring
us great prospects.
Progress in the treatment of spinal injury
As an important human load-bearing structure, the
spine has a variety of clinical manifestations due to its
complex physical structure. Traditionally, spine
biomechanic experiments are carried out on cadaver.
With the development of modern computer engineering,
finite element method is being applied to biomechanical
analysis of spine and many three-dimensional finite ele-
ment models are successfully built, accurately simulat-
ing the human anatomy. These models provide a reli-
able way for further spinal biomechanics-related research.
The primary role of surgical management in spine
injuried patients is focused on stabilization of the spi-
nal column. In the setting of a compressed spinal cord,
decompressing the neural elements and rigidly stabi-
lizing the spine can prevent further displacement and
provide the optimal environment for neurologic recovery.
In patients with incomplete spinal cord injuries, such
decompression significantly improves distal neurologic
function. The return of meaningful neurologic function
for patients with complete spinal cord injuries, however,
is far less likely. Surgery includes reduction of
dislocation, correction of deformity and decompression
of vertebral canal. At the same time, strong fixation and
fusion with bone graft are performed.
One of the unresolved controversies in the surgical
management of spinal cord-injured patients is the time
when decompression and stabilization should be
performed. We assume that the earlier the neural ele-
ments are decompressed, the more likely it would be
for neurological recovery to occur. Although some au-
thors argue that early decompression of vertebral canal
has no effect on the functional recovery of spinal cord,
some studies have shown that early decompression
(<24 hours) has a more significant improvement in clini-
cal results than conservative treatment or late decom-
pression does. Therefore, for patients with incomplete
paralysis or neural dysfunction, an early decompression
surgery is beneficial for clinical results. Nowadays, prompt
surgery is recommended for patients with unstable spi-
nal vertebral fracture, especially with nerve injury. Pos-
terior surgery with fixation of pedicle screws such as
reduction fixation (RF) and atlas fixation (AF) system
can achieve good reduction and stability in three col-
umns of the spine, and thus it becomes more and more
popular in the treatment of spine injury. But for those
patients with compression of spinal cord from anterior
structure, decompression of spinal cord can be directly
performed by an anterior approach.
It is still controversial in the treatment of nonadja-
cent multi-segment thoracolumbar fractures. Some
authors believe that all of the affected vertebrae should
be treated by internal fixation of a long segment verte-
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bral pedicle screw in order to provide sufficient mechani-
cal stabilization allowing patients to resume ambulation
at early stage after operation. However, long segment
spinal fusion has many disadvantages such as mas-
sive bleeding, substantial surgical trauma, high ex-
penses and accelerated degeneration of adjacent
segments. Recently, some authors have figured out that
short segment pedicle screw fixation combined with
percutaneous vertebroplasty in the treatment of thora-
columbar burst and compression fractures does not only
preserve functional segment units, but also allows pa-
tients to ambulate at early stage after operation, thus
benefiting postoperative rehabilitation.
With the development of technique, many spinal sur-
geries can be performed by minimal invasive methods,
such as percutaneous anterior screw fixation for odon-
toid fracture, percutaneous Cl-C2 transarticular screw
fixation, percutaneous pedicle screw fixation for thora-
columbar fracture, thoracoscope-assisted anterior de-
compression and fusion, and percutaneous posterior
tension band reduction. Recently, for osteoporotic
compression fracture in elder patients, percutanteous
vertebroplasty and kyphoplasty have been undertaken to
reconstruct the vertebrae height and the stability of spine.
Progress in the treatment of spinal cord injury
The basic research on spinal cord injury is funda-
mental to thoroughly solving the problem. Now the stud-
ies focus on the pathomechanism of secondary lesion
in spinal cord injury and recovery and regeneration of
injured nerve. This secondary lesion is thought to claim
the surrounding spinal cord tissue that escapes the
initial impact. Attenuating these pathophysiologic pro-
cesses is hoped to minimize further damage to the
spinal cord and thus optimize neurologic function. Accord-
ing to the procedure of secondary lesion in spinal cord
injury, many drugs are developed to prevent or reduce its
adverse effect and promote the growth of neuraxons, which
may be the correct direction to cure spinal cord injury.
These drugs include methylprednisolone, free radical
scavenger, a N-methyl-D-aspartate receptor antagonist,
ganglioside-1 (GM1), opioid antagonist, calcium chan-
nel blocker and so on. Methylprednisolone is currently
the only accepted pharmacologic agent for the acute
treatment of spinal cord injury. The use of methylpred-
nisolone was popularized by the large North American
Spinal Cord Injury Studies (NASCIS) performed in the
1980s and 1990s. The results of NASCIS II showed
significant motor and sensory improvement in patients
who were treated within postoperative 8 hours. Most
centers in North America adhere to these protocols,
although a number of authors have questioned the va-
lidity and interpretation of NASCIS II and III, leading
to an extensively debated and as yet unresolved con-
troversy over the use of high dose steroids in acute
spinal cord injury. GM1-ganglioside is another
neuroprotective agent that has been recently studied in
a large-scale prospective human clinical trial. Although
it was not found to significantly improve motor and sen-
sory function over placebo, in a post hoc analysis GM1-
ganglioside appeared beneficial in patients with incom-
plete spinal cord injuries. Much interest has also been
directed at cellular transplantation strategies to provide
a bridge for axons to grow across the spinal cord injury
sites. Candidates for such cellular transplantation thera-
pies include Schwann cells, olfactory ensheathing cells,
embryonic stem cells, and fetal spinal cord tissue
segments. Fetal spinal cord tissue transplantation has
been performed in patients with syringomyelia. Recent
reports from a small cohort of patients suggest that
this procedure is safe, but little neurologic recovery is
observed.
Rehabilitative treatment of spine and spinal cord
injury
For patients with spinal cord injury, bladder dys-
function can cause severe urine retention and urinary
tract infection, which often lead to chronic renal func-
tion failure—the main death cause of paraplegic
patients. In China, some authors have successfully
designed bladder controller to restore micturition func-
tion in paraplegic patients. They reported that the self-
designed bladder controller together with a sacral deaf-
ferentation procedure can restore micturition function
of paraplegic dogs. Recently, much progress has been
achieved in rehabilitation engineering, rehabilitation train-
ing and rehabilitation instrument, especially in the devel-
opment of walking devices, which can make some
paraplegic patients stand and walk. Now functional elec-
trical stimulation with minitype electronic walker provides
an effective method for functional reconstruction and train-
ing of incompletely paraplegic muscle. The various walk-
ing devices make it possible that most of paraplegic pa-
tients live a life without depending on wheelchairs.
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